
Viral Bioinformatics Resource Center
www.biovirus.org



VBRC Collaborators

• University of Alabama at Birmingham 
(UAB)
• Elliot Lefkowitz
• Puri Bangalore
• Barrett Bryant

• University of Victoria (UVic)
• Chris Upton



BWestern equine encephalitisWestern equine encephalitis virus

BEastern equine encephalitisEastern equine encephalitis virus

BVenezuelan encephalitisVenezuelan equine encephalitis virusAlphavirusesTogaviridae

ASmallpoxVariola majorOrthopoxvirusPoxviridae

CEquine morbillivirusMorbillivirus

CNipah virusUnclassifiedParamyxoviridae

CTick-borne encephalitisTick-borne Encephalitis virus

CYellow feverYellow Fever Virus

BWest Nile encephalitisJapanese encephalitis virus group

BOmsk hemorrhagic feverOmsk Hemorrhagic Fever Virus

BKyasanur Forest diseaseKyasanar Forest Disease Virus

ADengue hemorrhagic feverDengue VirusFlavivirusFlaviviridae

AMarburg Hemorrhagic FeverMarburg VirusMarburg-Like Virus

AEbola Hemorrhagic FeverEbola VirusEbola-Like VirusFiloviridae

ARift Valley FeverRift Valley Fever VirusPhlebovirus

BEncephalitisCalifornia encephalitis group (La Crosse)Orthobunyavirus

CCrimean-Congo Hemorrhagic FeverCrimean-Congo Hemorrhagic Fever VirusNairovirus

CHemorrhagic Fever with Renal SyndromePuumala virus

CKorean hemorrhagic feverHantaan virus

AHantavirus Pulmonary SyndromeHanta VirusHantavirusBunyaviridae

ASabia-associated hemorrhagic feverSabia Virus

AVenezuelan hemorrhagic feverGuanarito Virus

ABolivian hemorrhagic feverMachupo Virus

AArgentine hemorrhagic feverJunin VirusArenavirus: Tacaribe complex

ALassa FeverLassa Virus

ALymphocytic choriomeningitisLymphocytic Chorimeningitis VirusArenavirus: LCMV-complexArenaviridae

CategoryDiseaseSpeciesGenusFamily





Viral Biodefense 
Bioinformatics Resource
• UAB

• Elliot Lefkowitz
• USAMRIID

• Kevin Anderson (DHS)
• George Korch (DTRA)
• Charles Millard

• Funding
• USAMRMC



The Poxvirus Bioinformatics Resource

PBR

www.poxvirus.org



PBR Collaborators
• UAB

• Elliot Lefkowitz
• St. Louis University

• Mark Buller
• University of Victoria

• Chris Upton
• ATCC

• Charles Buck
• Medical College of Wisconsin

• Paula Traktman



Design Philosophy
• Useful and Used
• Data access and basic analytical tools

• Supports all investigators
• Web-based application requirements

• Web Browser, Java plugin

• Comprehensive analytical tools
• Designed for viral genomes
• Java application

• Java Web-start



Architecture
• Database

• Microsoft SQL Server 2000
• Web Server

• Windows 2003
• Microsoft IIS 6.0

• Visualization
• Java applets

• Search Services (BLAST)
• Sun Solaris
• Linux Cluster (MPI)







Virus Coding Strategies – RNA Genomes

• Segmented genomes
• Ambisense genomes
• Overlapping genes
• RNA editing
• Polyprotein processing
• RNA structural motifs
• Alternative regulatory motifs







Variola major virus strain Bangladesh

































New Tools for Virus 
Bioinformatics



Tool Development Goals

• Able to work with:
• Genes/proteins
• Families of orthologs
• Promoter sequences
• Complete genomes

• Corrected annotations/sequences
• EASY TO USE!!



Central Database







Differences in gene content









JDotter





Base-By Base
Genomic Sequence Alignment and Editing











VBRC Curation

Knowledge DataBase
KDB



VBRC Knowledge Database
• Mini review of available structure-function information 

• Human-curated database based on the literature
• Bibliographic information
• Available scientific resources

• clones, mutants, and antibodies 
• Empirically-derived properties

• MW, pI . . .
• Post-translational modifications
• Expression

• Functional Assignments
• Gene Ontology controlled vocabulary

• Molecular function
• Biological Process
• Cellular component

• Virulence Ontology



Three-Tiered Curation Process

1) UAB/UVic full-time curators
• B.S., M.S., Ph.D.-level personnel

2) Editorial Board
• P.I.’s working within the virus family
• Review records generated from tier 1

3) Scientific Community
• Feedback



KDB Curation Application
• Jason Pokorny, MCW

• Initial development
• Systematic compilation of gene-specific 

information
• Collaborative application (Future development)

• Multiple users
• Editorial comments
• Feedback
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